VPS29 only fly one (A) Evolutionary relationship of all human and Drosophila Rabs compared to those of the last eukaryotic common ancestor (LECA) and a presumptive basal metazoan. The Rabs are shown in the families that expanded from the LECA (Kloepper et al., 2012) . Grey shading indicates Rabs lost during metazoan evolution in either flies or humans. The four RabX proteins are those present in Drosophila but not humans (RabX2 and RabX3 are pseudogenes, and were not included in our study (Jin et al., 2012) ), although recent phylogenetic analysis has suggested RabX5 may be the ortholog of human Rab34 (Elias et al., 2012; Kloepper et al., 2012) . (B) mRNA levels of Drosophila Rabs in S2 cells (data from modENCODE (Contrino et al., 2012) ). Those reported to be brain specific are in red (Chan et al., 2011; Jin et al., 2012) . (C) Affinity chromatography of S2 cell lysate with GTP-locked Rabs 1, 2, 3, 4 and 5.
Gels were transferred to nitrocellulose and immunoblotted for Hook (Krämer and Phistry, 1999) . structures database (upper panels) or the human proteome (lower panels), using the structuralbased homology detection program HHpred at default settings (Hildebrand et al., 2009 ). For PDB the top 4 hits are shown (all those where P>85%), and for the human proteins the top 10 hits (all those where P>99.25%), after duplicates were removed. The results reveal a very strong relationship to members of the CATCHR/quatrefoil family of tethering complexes that includes GARP, COG and the exocyst, with the highest score being with Vps54. 
Confocal images of S2 cells expressing GFP-SpnF alone (upper panels), or with RFP-Rab30
(lower panels). Cells were fixed and stained with antibodies against the Golgi markers dGM130 and GMAP. Scale bars 5 μm. Tables   Table S1. Mass spectrometric 
Supplemental

Extended Experimental Procedures
Plasmids and yeast two-hybrid assays
Drosophila and human Rab proteins lacking the C-terminal cysteine residues were cloned into pGEX6p1 for bacterial expression and into the bait vector pGBDU-C1 for yeast two-hybrid assays. Point mutations were introduced to create a panel of GDP-locked Rab proteins (either S->N or T->N as appropriate) or GTP-locked Rab proteins (Q->L, or A->L for dRab18) using the Quikchange mutagenesis kit according to the manufacturers instructions (Agilent Technologies). Effector proteins were amplified from EST clones and inserted into the prey vector pGAD424. Yeast two-hybrid assays were performed as previously described (James et al., 1996) . For expression of tagged proteins in Drosophila tissue culture cells GFP, RFP and myc N-terminal tagged plasmids were constructed using either the Gateway vectors pAGW, pARW, or pAMW respectively (Drosophila Genomics Resource Center (DGRC)), or a modified version of pAC5.1/V5-HisA in which an N-terminal GFP or TagRFP cassette was inserted between KpnI and NotI and a GAGA linker prior to the insert. A stop codon was added after the open reading frame prior to the V5 tag. For C-terminal myc tagging the Gateway vector pAWM was used. Human genes VPS51, C10orf118, FAM114A1 or VPS53 were PCR amplified from EST clones and inserted into COS cell vectors containing the cytomegalovirus promoter and GFP or epitope tags. All PCR products were checked by sequencing. Other plasmids encoded Drosophila LRRK-myc (Dodson et al., 2012) , or GFPHsRab4A or GFP-Hs.Rab18 (Yoshimura et al., 2007) .
Affinity chromatography
For affinity chromatography experiments GST-Rab fusion proteins were expressed in the E. coli strain BL21-GOLD (DE3; Agilent Technologies). Bacteria were grown at 37°C to an OD 600 of 0.7 and induced with 100 µM IPTG overnight at 16°C. Cells were centrifuged and dounce homogenized and sonicated in lysis buffer (20 mM Tris-HCl, pH 8.0, 110 mM KCl, 5 mM MgCl 2 , 1% CHAPs (omitted for non-detergent samples), 5 mM-β-mercaptoethanol, protease inhibitors and 200 µM GDP or the non-hydrolysable GTP analogue GppNHp (Sigma). The lysates were clarified by centrifugation at 12,000 g for 15 min and applied at saturating levels to Glutathione-Sepharose beads (GE Healthcare) to bind the GST-Rab were used and 100 µM GDP or GppNHp added. For human Rab18, Q67L (GTP) and N122I
(GDP) versions lacking the last 8 C-terminal amino acids were expressed as GST fusion from pGEX6p2. Extracts were made from HEK293T cells and subjected to affinity chromatography essentially as for the S2 cells.
After binding beads were washed rapidly in lysis buffer at 4°C using Mobicol columns (2B Scientific). For samples prepared with detergent-free lysis buffer the final wash contained 0.5% Triton X-100 to reduce non-specific binding. For large-scale affinity chromatography the columns were eluted by the addition of a high salt buffer and the opposing nucleotide (20 mM Tris-HCl pH8, 1.5 M KCl, 20 mM EDTA, 5 mM β-mercaptoethanol, 5mM GDP or GppNHp) followed by chloroform/methanol protein precipitation. The samples were resuspended in 40 µl SDS-PAGE buffer for gel electrophoresis. Small-scale samples were eluted directly with 100 µl of SDS sample buffer. 10% of the eluate and 1% of the lysate was separated on SDS-PAGE gels, transferred to nitrocellulose and blotted with antibodies against either GFP (clones 7.1 and 13.1, Roche), BicD (1B11, Developmental Studies Hybridoma Bank (DSHB)), Ema (Kim et al., 2012) , Rod and ZW-10 (Scaërou et al., 2001 ), dSec5 (Sommer et al., 2005) , Ik2 (Oshima et al., 2006), dGM130 (ab30637, Abcam) , GMAP (Friggi-Grelin, F. et al, 2006) or the myc tag (9E10, Sigma).
Mass spectrometry and data analysis
Samples obtained from affinity chromatography using lysates prepared with CHAPs were loaded on 4-20% Tris-glycine SDS-PAGE gels and run for a few centimetres. Proteins were stained with Coomassie brilliant blue. The entire gel lane between the stacking gel and the GST-Rab protein was excised and cut into three equal parts (and hence only proteins >45kDa
were analysed). Data-dependent liquid chromatography MS/MS was performed by nanoflow reverse-phase liquid chromatography coupled to a mass spectrometer (Velos Orbitrap;
Thermo, San Jose, CA).
The detergent-free samples were run on SDS-PAGE gels and the entire lane cut into 8-12 slices. Proteins within gel slices were first reduced and alkylated using dithiothreitol and iodoacetamide respectively and then digested to peptides using trypsin. Resultant peptides were eluted from the gel pieces in 15 µl of 0.1% formic acid. 5 µl of this was injected onto a reverse phase column (15 cm, 75 µm internal diameter C18 PepMap column) attached to a 1200 liquid chromatography system (Agilent). The column eluate was sprayed into an LTQ linear ion trap mass spectrometer (Thermo), operated in triple play mode. Resulting data files from all gel fractions were combined and converted to .dta format using Bioworks version 3.2 (Thermo) and the .dta files merged to form .mgf files, using an in house script (Shell Script). Searches were against FlyBase Drosophila genome release 5.9 (totalling 21,064 proteins). Scaffold software (Proteome Software Inc) was used to analyse MS/MSbased peptide and protein identifications. For both datasets protein identifications were accepted if they could be established at >95.0% probability and contained at least two identified peptides. Peptide identifications were accepted if they could be established at >80.0% probability for the detergent-free samples and >20% probability for the 'CHAPs' samples. Using these criteria the predicted false discovery rate (FDR) was <1%.
Confidence scores
The S-score is an empirical value developed as part of the CompPASS platform. S-scores were calculated for each interactor using the CompPASS algorithm. Briefly:
where i is the bait number, j is the interactor and thus X i,j is the total spectral counts (referred to in this paper as "spectral counts") of prey i with bait j, K is the total number of baits in the dataset, and f is the frequency that prey i interacts with the set of baits. S-scores were calculated independently for each dataset. 
